Detection of low-frequency mutations in exon 8 of the TP53 gene by constant denaturant capillary electrophoresis (CDCE).
We extended our development of the means to measure point mutations at the DNA level to the problem of detecting TP53 gene variants in the area around tumors where mutant fractions are expected to be as low as one mutant per 1000 wild-type (WT) sequences. We met this criterion by using the following methods. The TP53 exon 8 sequence was amplified from genomic DNA samples under conditions of high polymerase fidelity using a fluorescein-labeled primer. This mixture of WT and mutant sequences was converted to heteroduplexes of mutant and WT sequences by melting and re-annealing. The mixture was resolved by capillary gel electrophoresis under appropriate constant denaturing conditions. Using laser-induced fluorescence, we found that fractions as low as 1/1000 could be detected without any prior enrichment for mutant sequences, and that the melting properties of the amplified DNA will leave "fingerprints" in the electropherogram that can be used to identify the specific mutation. This method is fast and robust and should be applicable to clinical analyses in which rapid scanning for any mutation in an exonic sequence is important.